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HMP Northwest Passage Drive Expedition (NWPDX)

Kugluktuk to Cambridge Bay, April 2009



Moon-1 Rover: HMP Northwest Passage Drive Expedition(NWPDX)



Sampling Protocols



Culturing Results on R2A

Interior Okarian 

rover samples.

Exterior snow 

samples.

Schuerger and Lee, 2015,  Astrobiology, in review.
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Population Dynamics within the Moon-1 Rover

Schuerger and Lee, 2015,  Astrobiology, in review.



Fungal Species Recovered from Interior of Moon-1 Rover

Schuerger and Lee, 2015,  Astrobiology, in review.

16 unique fungal taxa isolated from within the Moon-1 samples. 



Bacterial Species Recovered from Interior of Moon-1 Rover

42 additional bacterial taxa including Kocuria, Microbacterium, Paenibacillus, Planococcus, 

Sporosarcina, and Staphylococcus spp. 

Schuerger and Lee, 2015,  Astrobiology, in review.



1 Fungus & 1 Bacterium Recovered from Snow Samples

Schuerger and Lee, 2015,  Astrobiology, in review.



(1) solar UV irradiation

(2) extreme desiccating conditions

(3) low pressure

(4) anoxic CO2-enriched atmosphere

(5) low temperature

(6) high salts levels [e.g., MgCl2, NaCl, FeSO4, and MgSO4] in surficial soils

(7) lack of defined energy source free of UV irradiation

(8) no sources of available nitrogen and carbon

(9) no obvious redox couples for microbial metabolism

(10) galactic cosmic rays

(11) solar particle events

(12) UV-glow discharge from blowing dust

(13) solar UV-induced volatile oxidants [e.g., O2
–, O–, H2O2, O3]

(14) globally distributed oxidizing soils

(15) high concentrations of heavy metals in martian soils

(16) acidic  or alkaline conditions in martian soils

(17) perchlorates in some soils

17 Biocidal or Inhibitory Factors on the Surface of Mars

(Schuerger  et al., 2013, Astrobiology, 13, 115-131.)



Implications for Human Exploration of Mars

Conclusions:

1. Very low microbial dispersal from the Moon-1 rover on 

to pristine snow during the NWPDX traverse.

2. Dispersal away from human habitats and rovers on 

Mars may be low to extremely low during exploration.

3. Although the Arctic is a harsh terrestrial environment, 

at least 17 biocidal or inhibitory factors are likely active 

on the surface of Mars.
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Implications for Human Exploration of Mars

4.  Dust covered or buried surfaces are 

likely to protect embedded terrestrial 

microorganisms, and niches in buried 

sites must be characterized.


